Summary. --Mesons are considered as bound states of antibaryon-baryon pairs.
-Introduction
Many authors have considered models in which mesons are treated as bound sta,tes of nucleons and antinucleons (1) (2) (3) (4) (5) , This idea is especially attractive for two reasons. First, a number of heavy mesons, the p, U, 7, K and K*, have been discovered whose existence can be qualitatively understood in terms of a bound state model, Second, evidence from the nucleon-nucleon interaction is consistent with the point of view of such a model. We also mention that a compound model of the mesons fits into a picture suggested by Chew and Frautschi(') in which there are no elementary particles.
It is convenient to consider first how the nucleon-nucleon interaction bears on ,the question of the composite nature of the mesons. It has been assumed by several authors (3'7'8 ) that the gross features of the nucleonnucleon scattering amplitude (at least in the higher partial waves) can be accounted for by the exchange of single mesons of various kinds. With this assumption, to get qualitative agreement with experiment, the coupling constant gw between the m-meson and the nucleon must be made quite large, for example, larger than the coupling between the p-meson and the nucleon. The value of g w depends in detail on the assumptions, and different authors obtained different numbers. We merely quote one such value, gU * /4n = 30, obtained by Wang (') . Now a vector meson like the UJ contributes to a short range repulsion in nucleon-nucleon (NN) states, but it leads to an attraction in states of an antinucleon-nucleon (gN) pair. Since gw is large, it is reasonable that this attractive %!J interaction can lead to bound states of the ??N system (g) . One of these bound states might be the w itself.
Thus we can have a bootstrap mechanism to account for the LU, in which an !?N pair is bound by the exchange of bound $N pairs ('-O) .
We can test the hypothesis that the u) is solely responsible for bound %V states, Since the LU has isospin I = 0, the binding energy of an EN state should be independent of whether the pair is in an I = 0 or I = 1 state. Thus, if we observe an I = 0 (I = 1) meson, we should expect also to see an I = 1 (I = 0) meson of the same mass and with the same spin and parity. However, the G parity, which is related to the isospin, must be opposite for the x=0 and I = 1 mesons, Some experimental information on the mesons is listed in Table I .
From Table I , we see that the existence of the cu and p with similar masses supports the viewpoint that an I = 0 meson is responsible for the binding. On the other hand, the I = 0 counterpart of the pion has not yet been seen unless it is the 7, a particle with a much larger mass than the n. Thus, the rule breaks down. This is not surprising, since Table III .
We see from Table III that the most negative (attractive) interaction with L = 1 is in states of total angular momentum J = 0. Thus, if any of the states of Table III correspond to mesons, the J = 0 states are most likely. Possible candidates are the ABC particle(l?) (see Table I) with quantum numbers OO+' (IJPC) and the c with I = 1, other quantum numbers unknown' From Table III we predict that the c (if it is more than a statistical fluctuation) has quantum numbers lo+-.
Another particle for which there is some experimental evidence (13) has mass 625 Mev, I >l, and decays into three pions (and perhaps other things).
There is plenty of room for this particle in Table III We shall classify 6 and XX states in terms of the eigenfunctions of G: The classification also depends on the parity of the C(i6). In the case of even C parity, half of these states merely duplicate possible m states; the other half lead to the states of Tables II and III (I = 1 states only), but with opposite G from the assignments in the tables.
In the odd C parity case, the states do not duplicate the possible m states; but lead to the I = 1 states of Tables II and III with opposite parity and both positive and negative G6 There is no definite experimental evidence for any of these states. Turning to states of TN, we again have two situations depending on whether the C parity is even or odd. For even C parity, the I = l/2 states of EN have the same quantum numbers as the KN states listed in Table IV . Thus, the lowest energy I = l/2 states will in general be linear combinations of the TN and EN. On the other hand, if the C parity is odd, we have additional EN I = l/2 states with the same quantum numbers as those in Table IV except for opposite parity.
The I = 3/2 states of EN do not duplicate G states. For even C parity these states have the same quantum numbers (other than isospin)
as in Table IV. (For odd C parity, the parity assignments in Table IV should be reversed.)
The possible bound states of 3 are likely to be more massive than the EN states which have not been seen. For a E with even parity, these states have the same quantum numbers as those listed in Tables II and III except that $ = 2 and G is not a good quantum number. The effect of odd Z parity is merely to reverse the parity assignment in the tables.
4.-Discussion
It is apparent that a compound model contains within it the possibility for a rich supply of mesons. The fact that only a few of these possibilities have been seen suggests that most of them are either very massive or not bound at all.
We have already suggested that the centrifugal barrier in states with L { 0 will limit the number of mesons. It is also reasonable that the larger the sum of the rest masses of a BB pair the more massive will be the bound states. This rule is in qualitative agreement with experiment. Turning to states of EN, we again have two situations depending on whether the C parity is even or odd. For even C parity, the I = l/2 states of EN have the same quantum numbers as the TN states listed in Table IV . Thus, the lowest energy I = l/2 states will in general be linear combinations of the fi and EN. On the other hand, if the C parity is odd, we have additional EN I = l/2 states with the same quantum numbers as those in Table IV except for opposite parity.
The I = 312 states of EN do not duplicate G states. For even C parity these states have the same quantum numbers (other than isospin)
The possible bound states of 3 are likely to be more massive than the CN states which have not been seen. For a E with even parity, these states have the same quantum numbers as those listed in Tables II and III except that $ = 2 and G is not a good quantum number. The effect of odd Z parity is merely to reverse the parity assignment in the tables.
We have already suggested that the centrifugal barrier in states with L/O will limit the number of mesons. It is also reasonable that the larger the sum of the rest masses of a ??B pair the more massive will be the bound states. This rule is in qualitative agreement with experiment.
For example, the pion (the lightest meson) has the same quantum numbers as a possible state of k, the lightest EB pair. Lett. 8_, 293 (1962) . 
